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DESCRIPTION 



Infonnation Delivery System 
Technical Field 

The present invention relates to an information delivery system and an 
infonnation delivery method, an infonnation transmission apparatus, and an 
infonnation transmission method, an information receiving apparatus and an 
infonnation receiving method, and media used for delivering a digital multi-channel 
service signal through a satellite channel and a cable network. 

Background Art 

Recently, so-called cable televisions are spreading widely as multi-chaimel 
media in areas other than remote areas and blind spots. FIG. 1 shows an example of 
a cable television receiver. A data receiving section 1 extracts a receiver control signal 
from a cable television signal transmitted from a cable television station, and supplies 
it to a host processor 2. The host processor 2 controls the entire receiver, based on a 
control signal and a tuning operation by an audience. A receiving tuner 3 extracts the 
signal of a program selected by the tuning operation of the audience from the cable 
television signal, and outputs it to a descrambler 4. The descrambler 4 uses a 
synchronization signal supplied from an AM wave detecting circuit 7, to release the 
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scramble of the program signal, and outputs this signal to a video wave detecting 
circuit 5 and the AM wave detecting circuit 7. The video wave detecting circuit 5 
extracts a video signal from the program signal and demodulates it. Further the circuit 
5 outputs the other components of the program signal to a FM wave detecting circuit 
6. The FM wave detecting circuit 6 demodulates an audio signal. 

As described abo^^e, in case of the cable television, infonnation (video signal, 
audio signal, and control signal) is transmitted as an analogue signal. Therefore, 
processing for compressing and multi-layering infonnation cannot be performed. 
Consequently, the number of channels (programs) that can be provided by a cable 
television is limited to about 60. 

At present, in the digital multi-channel satellite broadcasting (e.g., PerfecTV 
(trademark)) which is spreading widely, 100 or more channels have been realized. The 
market needs further multiplication of channels in the cable television. 

To realize further multiplication of channels in the cable television, the 
following way may be considered. That is, videos can be multi-layered by 
compression if all signals are digitized in cable television stations. However, this is 
difficult to realize when considering the costs of equipments and running costs for the 
cable television stations. Hence, consideration is taken into a method of further 
multiplying channels in the cable television by redeliver digital multi-channel satellite 
broadcasting such as PerfecTV. 

The digital multi-channel satellite broadcasting system will now be explained 



with reference to FIG. 2. The transmission section 1 1 of a satelHte service provider 
10 perfonns scrambling on MPEG-compressed program infonnation supplied from a 
program provider, and multi-layers it together with service infonnation such as 
electronic program guide information (EPG: Electric Program Guide), audience 
management infonnation, and the like. The transmission section 1 1 further transmits 
them as a CS of a linear polarized wave to a communication satellite 20. This CS 
wave is transmitted to a receiving tenninal apparatus 30 through the communication 
satellite 20, and is received by a receiver 32 through a CS antenna 31. The receiver 
32 extracts predetennined program infonnation from the CS wave and outputs it to a 
television receiver 33. An audience management section 12 issues an IC card 34 to 
an audience. A key management section 13 of the audience management section 12 
manages audible programs corresponding to the IC card 34. An audience infonnation 
processing section 14 calculates an audience fee, based on audience infonnation 
notified by the receiver 32, and notifies a customer management section 15 of it. The 
customer management section 15 charges the audience fee to the audience. 

FIG. 3 shows a specific structure of the receiver 32. A receiving tuner 92 of a 
satellite front end section 91 extracts a transport stream (TS) including a 
predetermined program, from a CS wave, and output it to a QPSK demodulation 
circuit 93. The QPSK demodulation circuit 93 QPSK-demodulates the inputted TS 
and outputs it to an error conection circuit 94. The error correction circuit 94 corrects 
error infonnation of the inputted TS and outputs it to a transport section 55. A 



descrambler 56 of the transport section 55 descrambles the TS which has been 
scrambled, with use of descrambling infonnation recorded in an IC-card 34 which the 
sateUite broadcasting service provider 10 issued. The descrambler 56 further outputs 
it to a demultiplexer 57. 

The demultiplexer 57 extracts infonnation of a predetermined program, based 
on multi-layered program specific information (PSI), and provides it to an MPEG 
decoding section 58. The MPEG decoding section 58 MPEG-expands an inputted 
program to generate a video signal and an audio signal, and outputs them to a 
television receiver 33. 

A host processor 59 controls the entire receiver 32 in response to an operation 
by an audience, and records infonnation (program audience infonnation) of a received 
pay program on the IC card 34. The host processor 59 also reads descramble 
infonnation recorded on the IC card 34 and supplies it to the descrambler 56. Further, 
the host processor 59 controls the communication section 61 to notify periodically an 
audience infonnation processing section 14 of program audience infonnation recorded 
on the IC card 34. The audience infonnation processing section 14 calculates an 
audience fee, based on the inputted audience infonnation, and notifies the customer 
management section 15 of it. 

To provide digital multi-channel satellite broadcasting signals to the cable 
television network, however, the cable television station needs processing, e.g., 
receiving a digital multi-channel satellite broadcasting signal, separating a multi- 



layered signal, and multi-layering again the signal. The equipments thereof require 
enonnous costs. 

To provided digital multi-channel services in a plurality of cable networks, each 
cable network needs an apparatus for digitizing a plurality of programs, and an 
equipment for managing customers, which require enonnous equipment investment 
and management costs. 

Further, the method for providing services, such as CS digital services, BS 
digital services, and ground digital services, differs depending on media. Therefore, 
transmission methods must be unified between the cable networks each other, to 
receive them by one common receiver. 

In addition, in a method of reconstructing and transmitting a service from a 
satellite in a cable network, it is impossible to receive services such as EPG services 
and download services, which are unique to digital services. 

Further, in provided digital multi-channel satellite broadcasting, it is difficult 
for cable television stations to carry out audience infonnation management, if specific 
charge such as pay-per-view is taken. 

In case where a digital multi-channel sateUite broadcasting signal is transmitted 
again to a cable station or a public institution in a modulation conversion method, 
frequency infonnation and program information at least in network infonnation must 
be converted into infonnation which matches with contents of retransmission in the 
cable station or public institution, because of necessity for receiving operations by a 



receiver. 

If retransmission is achieved by only modulation conversion without converting 
network inforaiation, a special function is required, e.g., it is necessary to include a 
correspondence table by which the frequency infonnation physically transmitted in a 
receiving system and the frequency information contained in the network infonnation 
are related to each other. 

If a program infonnation part in the network infonnation is not changed, all 
programs that are served by a satellite system must be re-transmitted to cables. 

Also, in case of a transport stream which does not have network information 
matched with the service in the network as a retransmission target, operation errors 
may be caused or audience may be confused when the stream is received by in a 
receiver. 

Further, if original network infonnation is not used but network infonnation 
matched with the network as a retransmission target is generated in a unique manner 
and rewriting is carried out, it is difficult to match the data length of the network 
infonnation with the original data length, so the structure of the apparatus is 
complicated. 

Disclosure of the Invention 

The present invention has been made in view of this situation and has an object 
of enabling delivery of a program, which is broadcasted on digital satellite 



broadcasting, to a cable TV network at low costs. 

An infomiation delivery system according to the present invention is 
characterized by comprising: a center station for delivering a digital multi-channel 
service signal through a first transmission path; a plurality of network stations for 
receiving the digital multi-channel service signal delivered fi*om the center station, by 
receiving means, for converting the digital multi-channel service signal received by the 
receiving means into a digital multi-channel service signal for a second transinission 
path, by modulation conversion means, and for transmitting the digital multi-channel 
service signal converted; and a plurality of receiving tenninal device for receiving the 
digital multi-channel service signal delivered fi*om the network stations. 

An infonnation delivery method according to the present invention is 
characterized in that when a digital multi-channel service signal is delivered through 
a first transmission path from a center station to a plurality of network stations, the 
digital multi-channel service signal delivered from the center station is converted into 
a digital multi-channel service signal for a second transmission path is delivered 
through the second transmission path to a receiving tenninal device. 

According to the present invention, an infonnation transmission apparatus for 
transmitting information through a first transmission path is characterized by 
comprising: receiving means for receiving a broadcasting signal from a second 
transmission path; demodulation means for demodulating the signal received by the 
receiving means; and modulation means for modulating the signal demodulated by the 
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demodulation means. 

According to the present invention, an infonnation transmission method for 
transmitting information through a first transmission path is characterized by 
comprising: a receiving step of receiving a broadcasting signal from a second 
transmission path; a demodulation step of demodulating the signal received in the 
receiving step; and a modulation step of modulating the signal demodulated by the 
demodulation step. 

According to the present invention, an infonnation receiving apparatus for 
receiving information transmitted through a first transmission path, in a network 
station, and for receiving information retransmitted through a second transmi ssion path 
from the network station is characterized by comprising: extraction means for 
extracting a predetennined signal from an inputted signal; demodulation means for 
demodulating the signal extracted by the extraction means; recording means for 
recording audience information of a user; and notification means for notifying the 
audience information recorded by the recording means, to a second provider who 
provides services with use of the second transmission path, through a first provider 
who provides services through the first transmission path. 

According to the present invention, an information receiving method for 
receiving infonnation transmitted through a first transmission path, in a network 
station, and for receiving infonnation retransmitted through a second transmission path 
from the network station is characterized by comprising: an extraction step of 



extracting a predetermined signal from an inputted signal; a demodulation step of 
demodulating the signal extracted in the extraction step; a recording step of recording 
audience information of a user; and a notification step of notifying the audience 
infonnation recorded in the recording step, to a second provider who provides services 
with use of the second transmission path, through a first provider who provides 
services through the first transmission path. 

Brief Description of the Drawings 

FIG. 1 is a block diagram showing an example of the structure of a conventional 
cable TV receiver. 

FIG. 2 is a conceptual view showing the structure of a digital multi-channel 
satellite broadcasting system. 

FIG. 3 is a block diagram showing an example of the structure of a receiver in 
the digital multi-channel satellite broadcasting system. 

FIG, 4 is a conceptual view showing the structure of a cable transmission 
system to which the present invention is applied. 

FIG. 5 is a view showing the structure of each of the center station, the cable 
TV station, and a receiving tenninal apparatus in the cable transmission system. 

FIGS. 6 A and 6B are views showing the frame structures of a MPEG2 transport 
packet and a DVB system. 

FIG. 7 is a view showing the packet structure of the MPEG 2 transport packet. 
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FIG. 8 is a view showing the packet structure of a PES packet. 
FIG. 9 is a view showing the table structure of a program association table 
(PAT). 

FIG. 10 is a view showing the table structure of a program map table (PMT). 
FIG. 1 1 is a view showing the table structure of a network infonnation table 

(NIT). 

FIG. 12 is a view showing the structure of a satellite delivery system descriptor 
in the NIT. 

FIG. 13 is a view showing the structure of a CATV delivery system descriptor. 

FIG. 14 is a view showing the structure of a service list descriptor in the NIT. 

FIG. 1 5 is a block diagram showing a structural example of a delivery section 
of a cable TV station in the cable transmission system. 

FIG. 16 is a view which explains a linear polarized wave of a CS wave. 

FIG. 17 is a block diagram showing a structural example of the modulation 
conversion device in the delivery section. 

FIG. 18 is a view which explains a mixed wave. 

FIG. 19 is a block diagram showing a structural example of a NIT conversion 
circuit in the modulation conversion device. 

FIG. 20 is a block diagram showing a structural example of a NIT extraction 
section in the NIT conversion circuit. 

FIG. 21 is a flowchart which explains NIT extraction processing, in the NIT 
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extraction section. 

FIG. 22 is a view showing an example of writing into a FIFO memory, in the 
NIT extraction section. 

FIG. 23 is a block diagram showing a stmctural example of a NIT replacement 
section in the NIT conversion circuit. 

FIG. 24 is a view showing an example of writing into a FIFO memory, in the 
NIT replacement section. 

FIG, 25 is a view showing an example of writing into a SRAM, in the NIT 
replacement section. 

FIG. 26 is a flowchart which explains data transfer processing from the FIFO 
memory to the SRAM, in the NIT replacement section. 

FIG. 27 is a flowchart which explains NIT replacement processing by the NIT 
replacement circuit in the NIT replacement section. 

FIG. 28 is a flowchart which explains NIT replacement processing in the NIT 
replacement section. 

FIG. 29 is a flowchart which explains infonnation delivery processing by the 

delivery section. 

FIG. 30 is a block diagram showing a structural example of a receiver in the 
cable transmission system. 

FIG. 31 is a flowchart which explains program receiving processing by the 
receiver. 
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FIG. 32 is a flowchart which explains processing of selecting a channel "M" by 
the receiver. 

Best Mode For Carrying Out the Invention 

In the following, embodiments of the resent invention will be in details with 
reference to the drawings. 

The present invention is applied to, for exainple, an infonnation delivery system 
having a structure as shown in FIG. 4. 

The term of "system" used in the present specification means a total apparatus 
constructed by a plurality of apparatuses, means, and the like. 

This information delivery system is constructed by a center station 100 for 
transmitting program information and managing customers, a plurality of cable TV 
stations 3001 to 300n for receiving digital multi-channel satellite broadcasting signals 
transmitted through a communication satellite 200 fi-om the center station 100 and for 
transmitting the signals to cable television networks 4001 to 400n of their own, and a 
plurality of receiving teraiinal devices 500 11 to SOOmn respectively connected to the 
cable television networks 400 1 to 400n. 

The center station 100 comprises a transmission section 111 for transmitting 
program information, and an audience management section 112 for managing 
customers. The transmission section 111 scrambles program inforaiation which is 
supplied fi-om a program provider and MPEG-compressed. The section 111 multi- 




13 

layers the infonnation together with service infonnation such as electronic program 
guide infonnation (EPG), audience management infonnation, and the like, and 
transmits them as a CS wave of a linear polarized wave, toward the commimication 
satellite 200. The audience management section 112 issues an IC card 530 to an 
audience. A key-management section 113 of the audience management section 112 
manages programs which can be watched and heard, in correspondence with the IC 
card 530. Further, an audience information processing section 114 calculates an 
audience fee, based on the audience infonnation notified by the receiver 510 of the 
receiver tenninal apparatus 500, and notifies the audience fee to the customer 
management section 350 of the cable TV station 300. 

The cable TV station 300 receives the CS wave transmitted fi*om the 
communication satellite 200 through the CS antenna 310, the wave of TV broadcasting 
using a groimd wave through a ground wave antenna 320, as well as the wave of the 
satellite broadcasting (hereinafter referred to as a BS wave) transmitted fi-om a 
broadcasting satelHte (not shown) through a BS antenna 330. The cable TV station 
300 mixes the inputted CS wave and the analogue broadcasting waves (the ground 
wave and the BS wave) together by means of a delivery section 340, and delivers the 
mixed wave to the receiver 510 of the receiver terminal apparatus through the cable 
television network 400. Also, the customer management section 350 charges the 
audience for the audience fee, based on the audience fee infonnation fi"om the 
audience infonnation processing section 114 of the sateUite broadcasting service 
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provider 100. 

Further, the receiver 510 of the receiver teraiinal apparatus 500 extracts 
predetermined program infonnation from the inputted mixed wave, and outputs it to 
the television receiver 520. The television receiver 520 displays inputted program 
information. 

The digital multi-channel service signal sent from the communication satellite 
200 will now be explained. In the present embodiment, the digital multi-channel 
service signal is compatible with a DVB (Digital Video Broadcasting) system. FIG. 
6B shows a frame structure of digital broadcasting data in the DVB system, in which 
eight MPEG2 transport packets (cf. FIG. 6A) constitute one frame. In this case, using 
the synchronization byte (= 47H) in the packet, the synchronization byte is inverted 
once for every eight packets to synchronize frames. Each MPEG2 transport packet 
(MPEG2 TS packet) is added with an error correction code based on READ 
SOLOMON (204,188). Digital broadcasting data shown in FIG. 6B is fiirther 
subjected to convolution coding (the punctured code rate is defined in the case of 
DVB: ^2, 2/3, 3/4, 5/6, 7/8) in the satellite system. The data is thereafter subjected to 
QPSK (Quadrature Phase Shift Keying) modulation, and is thereafter subjected to 
fi*equency conversion into a transmission fi"equency band. The data is then transmitted 
through a commimication channel from the communication satellite 200. 

FIG. 7 shows the packet structure of the MPEG2 transport packet. The top 4 
bytes of 1 88 bytes constitute a packet header. A packet identification (PID) indicating 
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the individual stream of the packet is provided in the packet header. As is well known, 
a PES (Packetized Elementary Stream) packet whose structure is shown in FIG. 8 is 
divided and provided in the payload (data part) of the MPEG2 transport packet. Also 
in the payload, tables such as a program association table (PAT), a program map table 
(PMT), and a network information table (NIT) are provided in fonn of sections, as 
program specific infonnation (PSI) defined in the MPEG2 system. 

The PSI is information necessary to realize easy turning operation and program 
selection. The PAT indicates PID of the PMT which transfers information of the 
packet constituting a program, for every program nmnber (16-bit). FIG. 9 shows the 
table structure of the PAT. To the PID of the PAT itself, PID - "0x0000" is assigned. 

Main contents of the PAT will be explained now. The table ID indicates the 
type of the table and is expressed as "0x00" (hexadecimal number system) in the PAT. 
TS ID identifies a stream (which is multi-layered encoded data), and corresponds to 
a transponder in the case of a satellite. Version nmnber is increased every time when 
the contents of the table are updated. Current/next indicator is used for identify new 
and old versions when they are transferred simultaneously. Program number is to 
identify respective channels. Network PID indicates PID of NIT when the program 
number is "0x0000". Program map ID indicates PID of PMT. 

Also, the PMT indicates PID of packets of a program of every program number, 
wherein the packets transfer streams of video, audio, additional data, and the like 
constituting a program. The PID of the PMT itself is specified by PAT, as described 
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above. FIG. 10 shows the table structure of the PMT. Main contents which do not 
overlap the PAT will now be explained. Table ID indicates the type of a table and is 
expressed as "0x02" in the PMT, PGR PID indicates PID of a packet which contains 
a clock (PGR: Program Glock Reference). Stream type indicates the type of a signal 
transferred as a stream, such as video, audio, additional data, and the like. 

The NIT also indicates physical infonnation of the transmission path, i.e., orbit, 
wave polarization, frequency for every transponder, and the like in case of satellite. 
The PID of the NIT itself is specified by the PAT. FIG. 1 1 shows the table structure 
of the NIT. Explanation will now be made of main contents which do not overlap PAT 
or PMT. Table ID indicates the type of a table. The network is expressed as "0x40" 
and another network is expressed as "0x41". Network ID is used to identify the 
network. In case of satellite, the network ID correspond to an individual satellite. 

To retransmit a satellite digital multi-channel broadcasting signal through cable 
television according to the modulation conversion method, the NIT is rewritten. 
Explanation will now be made of a descriptor which is contained in the NIT and 
requires rewrite. 

At first, a sateUite delivery system descriptor included in the NIT of a satellite 
system will be explained. This descriptor is used as the first descriptor which is 
repeated in accordance with the TS (transport stream) descriptor length, and is paired 
with the TS ID. 

FIG. 12 shows the structure of the satellite delivery system descriptor. 
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Descriptor tag is defined by DVB and indicates the type of the descriptor. In this 
descriptor, the tag is "0x43". Frequency indicates the transfer frequency for every 
stream (or for every transponder in this case). OrbitAVest-Longitude/East-Longitude 
flag indicates the orbit of a sateUite and a polarized wave. Modulation/Symbol- 
rate/inner error correction code rate indicates the specification concerning the 
transmission method. 

When retransmission is carried out by a cable television station, the satellite 
delivery system descriptor is replaced with a cable delivery descriptor, as shown in 
FIG. 13. "0x44" is given in the descriptor. Frequency indicates the transmission 
frequency for every physical channel of the cable television which carries out the 
retransmission. Modulation/Symbol-rate/Inner error correction code rate indicates the 
specification concerning the transmission method. This descriptor has an equal total 
length for the satellite and the cable and can be replaced simply. 

Next, a service list descriptor will be explained. This descriptor is used for the 
second and later descriptors repeated in accordance with the TS descriptor length. 
This descriptor also indicates ID of a service (channel) multi-layered on the stream (or 
transponder in this case). That is, a plurality of service list descriptors are appended 
to one TS ID. 

FIG. 14 shows the structure of the service list descriptor. Descriptor tag is 
defined by DVB and indicates the type of the descriptor. In this descriptor, the tag is 
"0x4 1 ". Service ID is to identify services. Nonnally, a service is equal to the channel 
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selected by an audience. Service type indicates the contents of a service, such as 
video, audio, data, and the Hke. 

When retransmission is carried out by a cable television station, the infonnation 
of this descriptor is directly used if programs for all transponders are served within the 
range of the cables. However, service IDs of prograins included in transponders which 
are not retransmitted are deleted if only the signal of a specific transponder is served. 
In this case, dummy data for the deleted infonnation is added, and the total length of 
the service list descriptor is equalized to that for the satellite system. Replacement can 
be achieved simply. 

The MPEG2 system defines that transmission of a PSI table is achieved by 
segmentation according to a format called Section. For example, NIT is sectioned for 
every 4k bytes, and each section is constructed by the format shown in FIG. 11. The 
NIT is thus divided into a plurality of sections which are related with each other by 
section numbers. A total section number is described as a last section nmnber in the 
table. Sections up to the section having a section number equal to the last section 
number construct a series of NIT data. 

A specific structural example of a delivery section 340 of a cable TV station 
300 in the cable transmission system shown in FIG. 5 will be explained with reference 
to FIG. 15. 

In the delivery section 340 having the structure shown in FIG. 15, the signal 
distributor 341 divides a CS wave inputted through a CS antenna 310 into TSs 
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(Transport Streams) for respective channels, and outputs them to the modulation 
conversion devices 342-1 to 342-N (where N is the number of channels included in the 
CS wave), respectively. The channel described above is different from the channel 
(e.g., broadcasting stations) in the case of a ground wave, but is a propagation wave 
which includes a plurality of programs muhi-layered by one transponder. FIG. 16 
shows an example of a state of the CS wave before being inputted to the signal 
distributor 34 1 . That is, the H-polarized wave of the CS wave contains TS 1 , TS3, and 
TS5, while the V-polarized wave of the CS wave contains TS2, TS4, and TS6. 

The modulation conversion device 342 converts an inputted TS into a signal 
(QAM signal) corresponding to one channel of the cable TV, and outputs it to a signal 
mixer 345. 

A ground wave retransmission device 343 RF-converts a ground wave received 
through a groimd wave receiving antenna 320 and outputs it to the signal mixer 345. 
A satellite signal retransirdssion device 344 RF-converts a BS wave received through 
a BS antenna 330, and outputs it to the signal mixer 345. 

FIG. 17 shows a specific structural example of the modulation conversion 
device 342. In the modulation conversion device 342 shown in FIG. 17, a QPSK 
demodulation circuit 42 1 QPSK-demodulates an inputted TS and outputs it to an error 
correction circuit 422. The error correction circuit 422 subjects the inputted signal to 
an error correction, and outputs the corrected TS to a network information table (NIT) 
conversion circuit 423. 
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NIT conversion circuit 423 replaces the NIT for a CS wave (which indicates 
information common to all channels of the CS wave and concerning programs 
contained in a channel (propagation wave) and is necessary when receiving a desired 
program by a receiver) with NIT for cable TV, and outputs it to a QAM modulation 
circuit 424. 

The QAM modulation circuit 424 subjects an inputted signal to QAM 
modulation, and outputs it to a frequency conversion circuit 425. The frequency 
conversion circuit 425 converts the frequency of the inputted signal into a 
predetermined value, and outputs it to the signal mixer 345. 

The signal mixer 345 mixes signals inputted from the modulation conversion 
devices 342-1 to 342-N, ground wave retransmission device 343, and satellite signal 
retransmission device 344, for example, as shown in FIG. 18, and outputs it to an 
amphfier 346. The amplifier 346 ampHfies the inputted mixed wave and supplies it 
to the receiver 510 through the cable TV network 510. 

In cable transmission, the quality of transmission path is excellent compared 
with a satellite chaimel. Therefore, only the Read Solomon (204, 188) is added. 
Suppose now that data of 42.192M bps encoded at a convolution rate of 3/4 is 
transmitted only in the satellite system. Then, in the cable system, data 3 1 .644 Mbps 
is transmitted in the cable system. To transmit this amount of infomiation through one 
cable chaimel having a bandwidth of 6 MHz, it is suitable to use 64QAM as a 
modulation method. Otherwise, if encoding at a convolution rate of 7/8 is taken in the 
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satellite system, data is transmitted at 36.918 Mbps in the cable system, 128QAM is 
suitable as a modulation method. Since the level of the QAM modulation method for 
every channel is indicated by NIT indicating the physical information of a transmission 
path, the receiver 510 can receive data, changing the receiving method with reference 
to the level. 

A specific structural example of the NIT conversion circuit 423 will explained 
below with reference to FIGS. 19 to 28. 

The NIT conversion circuit 423 comprises a NIT extraction section 440 and 
NIT reinsertion section 450 which are controlled by a control device 431 through an 
interface 432. The corrected TS sequentially outputted from the error correction 
circuit 422 is supplied to the NIT extraction section 440 and the NIT reinsertion 
section 450. 

The NIT extraction circuit 440 is comprised of a NIT detection circuit 441 
supplied with the TS, and a memory 442 for temporarily storing NIT detected from the 
TS by the NIT detection circuit 44 1 . 

As FIG. 20 shows a specific structural example of the NIT extraction section 
440, the NIT detection circuit 441 is comprised of a NIT-PID filter 444 controlled by 
a control section 443, and a NIT packet output circuit 445 for outputting the NIT 
detected by the filter 444 to the memory 442, Also, the memory 442 is made of a 
FIFO (First In First Out) memory, and writing and reading of data are controlled by the 
control device 431 through the interface 432. 
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If services are provided through a plurahty of satelHtes, a TS includes a plurahty 
of NITs, e.g., NITa (Actual Network Information Table) concerning this TS and NITo 
(Other Network Infonnation Table) concerning TS transmitted through the other 
satellites. These NITs can be distinguished from each other by the table IDs. In the 
NIT extraction section 440 described above, the NIT detection circuit 441 performs 
NID detection on both the NITa and NITo, and writes them into the FIFO memory 442 
in the order as they are detected. The v^iting into the FIFO memory 442 is carried out 
with use of the write clock writeclk synchronized with the TS. Detection of the NIT 
by the NIT detection circuit 44 1 and processing of writing into the FIFO memory 442 
are carried out in real time. 

The NIT extraction section 440 performs processing of extracting NIT in 
accordance with the procedure shovm in the flowchart of FIG. 21. 

That is, the NIT extraction section 440 is rendered operational when the control 
section 443 receives a detection start signal "start" from the control device 431, and 
detects NIT for every TS packet by referring to PID (= "0x0010"). 

The control section 443 takes in TS packets into a NIT-PID filter 444 (step SI), 
and makes determination concerning the PID of the NIT (step S2). Upon detection of 
the PID of the NIT, whether or not the PID is the top data of the NIT is determined 
(step S3). If a table ID is included in the packet where the PID of the NIT has been 
detected, whether the table is of its own network or another network is confirmed (step 
S4) by referring to the table ID ("0x40" in case of its own network or "0x41" in case 
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of another network). The NIT detected by the NIT-PID filter 444 is then outputted 
from a NIT packet output circuit 445. After starting the detection, data is written into 
the FIFO memory 442 in the order fi-om the top data of the table (i.e., fi*om the table 
ID) received at first (steps S5 and S6). 

Further, the control section 443 determines whether or not both the NITs of 
NITa of its own network and NITo of another network have been extracted (step S7). 
If the extraction has not been completed yet, the control section 443 returns to the step 
SI thereby to repeat the processing of extracting the NITs for every 188 bytes of the 
TS packet (step S8). 

The control section 443 detects once both the NITs of NITa of its own network 
and the NITo of another network, and writes them into the FIFO memory 442. 
Thereafter the section 443 notifies the control device of completion of extraction, and 
ends the series of detection operation. Therefore, NIT data as shown in FIG. 22 is 
stored in the FIFO after completion of the writing. 

Also, the NIT reinsertion section 450 is comprised of a memory section 451 
supplied with NIT data for cables through the interface 432 from the control device 
431, and a NIT replacement circuit 452 supplied with the TS, as FIG. 23 shows a 
specific structural example. NIT data for cables are stored in the memory section 451, 
and NITs of TSs transmitted from a satellite system are sequentially replaced with NIT 
data for cables, by the NIT replacement circuit. 

The memory section 45 1 is comprised of two SRAMs 454A and 454B, and an 
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address counter 455 for generating addresses for these SRAMs. The SRAMs 454A 
and 454B serve to draw and store NIT data for cables from FIFO memory 453. 
Writing of data into this memory section 451 and reading of data therefrom are 
controlled by the control device 431 through the interface 432. NIT data for cables 
which is transmitted from the control device 431 through the interface 432 is stored 
in the FIFO memory 453. The NIT data for cables is drawn from the FIFO memory 
453 and stored into the SRAM 454 or SRAM 454B. Every time when NIT of a TS 
is repeatedly transmitted to the NIT replacement circuit 452 from a satelhte system, 
NIT data for cables is sent from the SRAM 454 or 454B to the NIT replacement 
circuit 452. 

The NIT replacement circuit 452 is comprised of a NIT packet detection circuit 
456 supplied with the TS as described above, a control section 457 supphed with the 
NIT packet detection circuit 456, a ram switch circuit a ram switch circuit 458 
controlled to make switching by the control section 457, and a NIT switch circuit 459 
controlled to make switching in accordance with the detection output from the NIT 
packet detection circuit 456. 

Writing of data into the two SRAMs 454A and 454B in the NIT reinsertion 
section and reading of data therefrom are controlled by the control section 457 in the 
NIT replacement circuit 452. These SRAMs are altemately used every time when NIT 
is revmtten. That is, while data written in one SRAM 454A is outputted to the NIT 
replacement circuit 452, the control section 457 of the NIT replacement circuit 452 
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sets the output of the other SRAM 45 4B off and writes NIT data for a newest cable 
into the SRAM 454B through the FIFO memory 453. Upon completion of writing NIT 
data for the newest cable into the SRAM 454B, the output of the SRAM 454B is set 
on so that the NIT data can be outputted to the NIT replacement circuit 452. At the 
same time, the output of the SRAM 454A is set off to wait for next writing. This 
processing of rewriting NIT data achieved by transferring data from the FIFO memory 
452 to the SRAMs 454A and 454B is carried out in real time on clocks synchronized 
with the TS. 

Into the FIFO memory 453, NIT data for cables is written by the control device 
43 1 through the interface 432, in the order from NITa of its own network to NITo of 
another network. Thus, the NITa of its own network and the NITo of another network 
are stored into the FIFO memory 453, as shown in FIG. 24. 

Further, when the control section 457 receives a transfer start signal "start", the 
NIT replacement circuit 452 then transfers NIT data from the FIFO memory 453 to the 
SRAM 454A or 454B. The transfer operation is started from NITa of its own network. 
After all the data of NITa is written into the SRAMs, data of NITo of another network 
is written into a storage place different from the NITa, in the SRAMs. FIG. 25 shows 
an example of writing NIT data into the SRAMs 454A and 454B. 

That is, in the NIT replacement circuit 452, the processing of transferring NIT 
data from the FIFO memory 453 to the SRAMs 454A and 454B is carried out in 
accordance with the procedure shown in the flowchart of FIG. 26. 
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In the NIT replacement circuit 452, the RAM switch circuit 458 is controlled 
to make switching for every TS packet, by the control section 457. For example, in a 
state where one SRAM 454 A selected in correspondence with a TS packet (step S 1 1 ), 
whether or not the NIT packet detected by the NIT packet detection circuit 456 is a 
NITa packet of its own network is determined (step S 12). If it is a NITa packet (of its 
own network), peraiission to write data into the memory section 451 is issued to the 
control section 457, and the address coimter 455 is started (step S13). The address 
counter 455 is caused to generate an address (step S 14) to transfer and write NITa data 
of its own network from the FIFO memory 453 to the other SRAM 454B (step SI 5). 

When writing of the NITa data of its own network into the SRAM 454B is 
completed (step SI 5), or when the NIT packet detected by the NIT packet detection 
circuit 456 in the step S 12 is not a NITa packet of its own network, whether or not the 
NIT packet detected by the NIT packet detection circuit 456 is a NITo packet of 
another network is determined (step SI 7). If it is not a NITo packet, the processing 
returns to the step Sll to wait until the NIT packet detection circuit 456 detects a 
NITa packet of its own network or a NITo packet of another network. Otherwise, if 
it is a NITo packet, permission to write data into the memory section 45 1 is issued to 
the control section, and the address counter 455 is started (step S 1 8). Thus, addresses 
are generated by the address counter 455, the NITo data of another network is written 
into the SRAM 454B (step S20). 

Upon completion of writing the NITo data of another network into the SRAM 
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454B (step S21), whether or not processing has ended with respect to one TS packet 
is detennined (step S22). If processing of one TS packet has not been completed yet, 
the procedure returns to the step S 1 1 . Otherwise, if processing has ended with respect 
to one TS packet, the control device is notified of the completion, and the RAM switch 
circuit 458 is controlled so as to select the other SRAM 454B (step S23). Processing 
of transferring NIT data fi-om the FIFO memory 453 to the SRAM 454B is ended. 

Thus, the SRAM 454B storing the newly rewritten NIT data is set in an 
operational state, while the SRAM 4 54 A which has been used is set in a standby state 
for next NIT rewriting. 

Also, the NIT replacement circuit 452 carries out replacement processing in 
accordance with the procedure shown in the flowchart of FIG. 27. In this replacement 
processing, NIT of TS transmitted fi-om a satellite system is replaced with NIT data 
for cables with use of NIT data stored in one SRAM 454A, while performing 
processing of transferring NIT data fi-om the FIFO memoiy 453 to the other SRAM 
454B. 

That is, the NIT replacement circuit 452 determines whether or not the NIT 
packet detected by the NIT packet detection circuit 456 is a NITa packet of its own 
network (step S3 1). If it is a NITa packet, permission to read data fi-om the memory 
section 451 is issued, and the address counter 455 is started (step S32). While 
addresses are generated from the address counter 455 (step S33), NITa data of its own 
network is read from the SRAM 454A and is supplied to the NIT switch circuit 459 



28 

through the RAM switch circuit 458 (step S34). 

In accordance with the detection output from the NIT packet detection circuit 
456, the NIT switch circuit 459 is let switch from the side of the error correction 
circuit 422 to the side of the RAM switch circuit 458 only during the period of the NIT 
packet. As a result of this, the contents of the NIT packet of TS transmitted from a 
satellite system are replaced with NITa data for cables (step S35). 

When reading of NITa data of its own network from the SRAM 454A is 
completed (step S36), or when the NIT packet detected by the NIT packet detection 
circuit 456 is not a NITa packet of its own network, whether or not the NIT packet 
detected by the NIT picket detection circuit 456 is a NITo packet of another network 
is detennined (step S37). If it is not a NITo packet of another network, the procedure 
returns to the step S3 1 to wait until a NITa packet of its own network or a NITo packet 
of another network is detected. Otherwise, if it is a NITo packet, pemiission to read 
data from the memory section 451 is issued, and the address counter 455 is started 
(step S38). While addresses are generated from the address counter 455, NITo data 
from another network is read out from the SRAM 454A (step S40). 

When reading of NITo data of another network from the SP?AM 454A is 
completed (step S41), the procedure returns to the step S3 1 to wait until a next NITa 
packet of its own network or a NITo packet of another network is detected. 

In the NIT conversion circuit 423 constructed as described above, NIT data 
taken in into FIFO memory 442 by the NIT extraction section 440 is sent to the control 
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device 43 1 through the interface 432. The control device 43 1 recovers the NIT of the 
satelHte system through software processing, and generates NIT which complies with 
cable transfer. Further, the NIT data converted for cables is supplied to the FIFO 
memory 453 of the NIT replacement section 450 through the interface 432 from the 
control device 431. In the NIT replacement section 450 in this embodiment, data is 
written in to the FIFO memory 453 in the order from NITa to NITo. 

In the NIT conversion circuit constructed as described above, NIT processing 
is carried out in accordance with the procedure shown in the flowchart of FIG. 28. 

That is, the version nmnber is changed at first (step S51). If necessary, the 
network ID is changed (step S52). 

The procedure then enters into a processing loop for TS from a satellite network 
(step S53), and whether or not a stream (a transponder in this case) from the satellite 
network is a transponder to be retransmitted to a cable network (step S54). If it is a 
transponder to be retransmitted, it is confirmed that it is a service list descriptor 
(Service list_descriptor), and whether or not it is a retransmission service is 
detennined (step S56). 

If it is not a retransmission service, the service ID and service type are deleted. 
That is, information (service ID) and service type of a program which is not served in 
the stream being retransmitted are deleted (step S57). 

If it is a retransmission service, the service ID and service type are deleted. 
Thereafter, the descriptor length is confinned (step S58). The service list descriptor 
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(Service_list_descriptor) length is changed, and a stuffing descriptor (Stuff_descriptor) 
is inserted (step S59). Further, a satelhte descriptor (SateUite dehvery_descriptor) is 
replaced with a cable delivery descriptor (Cable delivery descriptor) (step S60). 

Thus, if a stream (transponder) from a satellite network is retransmitted to the 
cable network in the processing of rewriting NIT, frequency infonnation is matched 
by replacing at least the satellite delivery descriptor (Satellite delivery descriptor) 
with a cable delivery descriptor (Cable delivery descriptor). This is the least 
necessary processing to enable receiving operation by a receiver for cables. Also, 
infonnation concerning a stream (a transponder in this case) which is not retransmitted 
to a cable network, and information (service ID) of a program which is not served in 
the stream being retransmitted are deleted. The data amount thus reduced is 
compensated for by dmiuny data. If necessary, those portions of NIT that are related 
to the section length and descriptor length are matched with the NIT version nmnber 
and the bit error index. 

Dummy data must be decided so that operation errors are not caused in a 
receiver. For example, a stuffing table ID and a stuffing descriptor tag are decided as 
specifications of the transmitter. If these stuffing table and descriptor tag are 
transmitted, the receiver side should neglect them. 

Otherwise, if the stream is not a transponder to be retransmitted, a service list 
descriptor (Service_list_descriptor) and a satellite delivery descriptor 
(Satellite_delivery_descriptor) are replaced with a stuffing descriptor 
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(Stuff_descriptor) (step S61). 

Ever time when the above-described processing (steps S55 to S60) for a 
transponder to be retransmitted or the processing (step S61) for a transponder not to 
be retransmitted is carried out, the loop length of the TS is confirmed and the 
processing retums to the step S53. The processing in the steps S53 to S62 is repeated 
over the loop length of the TS (step S62). Thereafter, a CRC 32 is changed (step S63), 
and the processing of rewriting NIT is ended. 

In the same manner as described above, network infonnation concerning 
another network can be rewritten. For example, when only one service is retransmitted 
into the network if services are provided through two satellites, sections of NITo of 
another network are changed into duminy data by using the stuffing table ID. The 
NITa of each satellite networks is rewritten in compliance with the service within the 
cable network, and simultaneously, the NITo is rewritten in match with the NITa. 

Next, infonnation delivery processing perfomied by the infonnation delivery 
section 340 in the cable TV station 300 will be explained with reference to the 
flowchart shown in FIG. 29. 

In the step S71, the CS antenna 310 receives a CS wave through the 
commimication sate 200, and outputs it to the delivery section 340. The ground wave 
antenna 320 receives a groimd wave and outputs it to the delivery section 340. The 
BS antenna 330 receives a BS wave through a broadcasting satellite, and outputs it to 
the delivery section 340. 
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In a step S72, a signal distributor 341 divides a CS wave for every one of TSs 
corresponding to one transponder, and outputs the results to the modulation conversion 
devices 342-1 to 342-N. The ground wave retransmission device 343 RF-converts an 
inputted groimd wave and outputs it to the signal mixer 345. The sateUite signal 
retransmission device 344 RF-converts an inputted BS wave and outputs it to the 
signal mixer 345. 

In a step S73, the QPSK demodulation circuit 42 1 of the modulation conversion 
device 342 QPSK-demodulates an inputted TS and outputs it to the error correction 
circuit 422. 

In a step S74, the error correction circuit 422 makes error correction on an 
inputted signal and outputs it to the NIT conversion circuit 423. 

In a step S75, the NIT conversion circuit 423 replaces NIT for CS waves with 
NIT for cable TV, and outputs it to the QAM modulation circuit 424. 

In a step S76, the QAM modulation circuit424 QAM-modulates an inputted 
signal and outputs it to the frequency conversion circuit 425. 

In a step S77, the frequency conversion circuit 425 converts the frequency of 
an inputted signal into a predetermined value which can be transmitted in the cable TV 
network 400. The circuit 425 then outputs the signal to the signal mixer 345. In a step 
S78, the signal mixer 345 mixes together QAM-modulated signals inputted from the 
modulation conversion devices 342-1 to 342-N, the ground wave retransmission device 
343, and the sateUite signal retransmission device 344, and outputs a mixed wave to 



33 

the amplifier 346. 

In a step S79, the ainphfier 346 ampHfies the inputted mixed wave and transmits 
it to a receiver 510 through the cable TV network 400. 

Next, a specific structural example of the receiver 5 10 in the cable transmission 
system shown in FIG. 5 will be explained with reference to FIG. 30. 

In the receiver 5 10 having a structure shown in FIG. 30, a receiving tuner 562 
of a cable front end section 561 extracts a TS including a predetermined program from 
a mixed wave, and outputs it to a QAM demodulation circuit 563. The QAM 
demodulation circuit 563 QAM-demodulates the inputted TS and outputs it to the error 
correction circuit 564. The error correction circuit 564 coirects error infonnation of 
the inputted TS, and outputs it to the transport section 565. A descrambler 566 of the 
transport section 565 decodes (descrambles) the scramble performed on the TS, with 
use of descramble information recorded on an IC card 530 issued by a satellite 
broadcasting service provider 100. The descrambler outputs the descrambled TS to 
a demultiplexer 567. 

The demultiplexer 567 extracts predetennined program infonnation from the 
TS in which plurality of program infonnation items are multi-layered, and supplies it 
to a MPEG decoding section 568. The MPEG decoding section 568 MPEG-expands 
the inputted program infonnation, generates a video signal and an audio signal. This 
section 568 outputs them to the television receiver 520. 

A host processor 569 controls the entire receiver 510, based on a turning 
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operation made by an audience, and records infonnation (program audience 
infonnation) concerning received fee-charged programs onto an ID card 530. Also, 
the host processor 569 reads descrambling information recorded on the IC card 530, 
and supphes it to the descrambler 566. Further, the host processor 569 controls the 
communication section 570 so as to notify the program audience infonnation recorded 
on the IC card to an audience information processing section 114 of the satellite 
broadcasting service provider 100 through a public telephone line. 

Next, program receiving processing in the receiver 510 will be explained with 
reference to the flowchart in FIG. 31. 

In a step S81, the receiving tuner 562 of the cable front end section 56 extracts 
a TS containing a program selected by an audience (a program included in a CS wave), 
and outputs it to the QAM demodulation circuit 563. 

In a step S82, the QAM demodulation circuit 563 QAM-demodulates an 
inputted TS and outputs it to the error correction circuit 564. 

In a step S83, the error correction circuit 564 corrects error information of the 
inputted TS and outputs it to the transport section 565. 

In a step S84, the descrambler 566 in the transport section 565 decodes the 
descramble performed on the TS, with use of descrambling infonnation recorded on 
the IC card 530 issued by the satellite broadcasting service provider 100, and outputs 
the descrambled TS to the demultiplexer 567. 

In a step S85, the demultiplexer 567 separates multiple layers of the TS from 
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each other, extracts the information of the program selected by the audience, and 
suppHes it to the MPEG decoding section 568. 

In a step S86, the MPEG decoding section 568 MPEG-expands the inputted 
program information to generate a video signal and an audio signal, and outputs them 
to the television receiver 520. The television receiver 520 reproduces the inputted 
video signal and audio signal. 

In a step S87, the host processor 569 records the infonnation (program audience 
infonnation) of the received program onto the IC card 530 if the received program is 
a fee-charged (pay-per-view) program. The coiranimication section 570 periodically 
notifies the program audience information recorded on the IC card 530 to the customer 
management section 115 through a public telephone line and the audience infonnation 
processing section 114. 

If an audience selects a prograiu transmitted by a groimd wave or a BS wave, 
the program information thereof is not multi-layered or subjected to MPEG 
compression. Therefore, the separation of multiple layers in the step S85 and the 
MPEG expansion in the step S86 are not carried out. 

Next, explanation will be made of an operation example of the receiver 5 10 of 
the receiving terminal device 500 which receives a signal transmitted from the cable 
TV station 300, with reference to the flowchart shown in FIG. 32. 

In PAT and PMT, the program number corresponds to the channel nmnber 
selected by an audience. In NIT, the service ID corresponds to the channel nmnber 
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as well. Further, the NIT includes information of the entire network, i.e., the 
infonnation of all transponders, and one same table is transferred in parallel in all 
transponders. In contrast, each of the PAT and PMT includes only the information of 
programs on the physical channel which transmits the PAT or PMT. 

For example, when an audience selects a channel "M", the host processor 569 
controls the multiplexer 567 so as to obtain NIT with fixed PID. The host processor 
569 searches "M" from the service ID in the service Hst descriptor appended to each 
TS ID of the NIT (step S9 1 ). 

If there is a service ID "M" (step S92), the host processor 569 recognizes the 
frequency of the transponder which transmits the channel "M", from the CATV 
delivery system descriptor combined in front of the service list descriptor including the 
service ID "M", and controls the receiving frequency of the tuner 562 (step S93). As 
a result, the tuner 562 selects a digital broadcasting signal from the modulation 
conversion device 342 which transmits the channel "M". 

Further, the host processor 569 controls the demultiplexer 567 so as to obtain 
PAT by means of a fixed PID. The host processor 569 searches "M" from the program 
nmnber in the PAT, and obtains a program map PID appended to the program nmnber 
"M" (step S94). The host processor 569 then controls the demultiplexer 567 so as to 
obtain PMT by means of the program map PID, and recognizes an elementary PID for 
every stream type (video, audio, or the like) corresponding to the program number "M" 
in the PMT (step S95). 
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Further, the host processor 569 controls the demuhiplexer 567 so as to separate 
a TS packet having a PID equal to the elementary PID (step S96). In this case, the 
host processor 569 separates packets of video data and audio data of the channel "M", 
as well as packets of data added to the channel "M". 

The host processor 569 supplies the IC card 530 with receive-limit infonnation 
extracted from the added data stream SDS. The IC card 530 detennines whether 
watching and hearing are enabled or disabled. If watching and hearing are enabled, 
key information of scrambling is sent to the host processor 569. This key infonnation 
is set into the descrambler 566. As a result, the descrambler 566 releases the 
scrambling of packets of video data and audio data. Therefore, a video data stream 
and an audio data stream obtained from the demultiplexer 567 are related to data 
whose scrambling has been released. 

Further, video data and audio data outputted from the demultiplexer 567 are 
decoded, so the video signal and audio signal of the channel "M" are obtained (step 
S97). That is, the MPEG decoding section 568 perfonns processing of data expansion 
and the like on the video data stream VDS outputted from the demultiplexer 567. A 
video signal S V is thus generated and is outputted. Also, the MPEG decoding section 
568 performs processing of data expansion and the like on the audio data stream 
outputted from the demultiplexer 567. An audio signal is thus generated and outputted. 
By supplying the video signal and the audio signal obtained by the MPEG decoding 
section 568 to the TV receiver 520, the image of the channel "M" can be displayed and 
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the audio of the channel "M" can be outputted. 

If there is no service ID "M" as a resuh of searching "M" from the service ID 
in the service list descriptor appended to each TS ID in the step S92, the host 
processor 569 lets the display section indicate that receiving is disabled (step S98). 
The receiving operation is then ended. Therefore, receiving of a service (program) is 
disabled for the receiver 5 1 if information concerning the TS ID and infonnation 
concerning a service in the service list descriptor are deleted from NIT, regarding them 
as infonnation of a service (program), watching and hearing of which should be 
limited, in the NIT conversion circuit 423, as has been described above. 

With respect to the flowchart in FIG. 32, it has been explained that NIT is 
obtained in the step STl and "M" is searched with use of the NIT, every time when the 
channel "M" is selected. However, NIT may be obtained and stored into the intemal 
memory of the host processor 569, every time when the contents are changed. This 
NIT may be used to search "M". In this respect, a change of contents is recognized 
from the version number. 

In the present embodiment, explanation has been made of a case where the 
signal of digital satellite broadcasting is retransmitted to the cable TV network. 
However, the present embodiment is applicable to cases where the signal of digital 
ground-wave broadcasting is retransmitted to the cable TV network and where the 
signal of a digital satellite method is retransmitted to the ground-wave broadcasting. 

The receiver 5 10 of the present embodiment shown in FIG. 30 can be realized 
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by replacing the satellite front end section 91 of the receiver 32 for the digital satelhte 
broadcasting with the cable front end section 561. Therefore, the manufacturing costs 
can be reduced. 

In addition, audience infonnation management which needs the highest costs 
for the cable TV can be also carried out by one same satellite broadcasting service 
provider. Therefore, the costs for this management can be reduced. 

Computer programs for performing the processing as described above can be 
provided for users not only by distribution media such as a magnetic disk, CD-ROM, 
and the like but also by network delivery media such as Internet, a digital satellite, and 
the like. 

As described above, according to the present invention, a digital multi-channel 
service signal is delivered to a plurality of cable network stations through a satellite 
channel from a center station. The digital multi-channel service signal delivered 
through the satellite channel from the center station is converted into a digital multi- 
channel service signal for cable transmission by modulation conversion, and is 
delivered to receiving temiinal devices through each cable network station. Thus, 
programs broadcasted on the digital satellite broadcasting can be distributed to the 
cable television network at low costs. 



